Nicotine self-administration in rats: estrous cycle effects, sex differences and nicotinic receptor binding.
Research on smoking behavior and responsiveness to nicotine suggests that nicotine's effects may depend on the sex of the organism. The present study addressed four questions: 1) Will female rats self-administer nicotine? 2) Does self-administration by females vary as a function of estrous cycle? 3) Does self-administration by females differ from that of males? 4) Does self-administration of nicotine result in up-regulation of nicotinic receptor binding and are these changes similar in males and females? Male and female Sprague-Dawley rats were allowed to self-administer nicotine at one of four doses (0.02-0.09 mg/kg, free base) on both fixed and progressive ratio schedules of reinforcement. Females acquired nicotine self-administration across the entire range of doses. Acquisition of self-administration at the lowest dose was faster in females than males. However, few sex differences were found in the number of active responses, number of infusions, or total intake of nicotine during stable fixed ratio self-administration. In contrast, females reached higher break points on a progressive ratio. For both schedules, females had shorter latencies to earn their first infusion of each session and demonstrated higher rates of both inactive and timeout responding. There was no effect of estrous cycle on self-administration during either fixed or progressive ratio sessions. Self-administered nicotine resulted in average arterial plasma nicotine levels between 53 and 193 ng/ml and left hemi-brain levels between 174 and 655 ng/g, depending on dose. Nicotine self-administration produced similar up-regulation of nicotinic receptor binding sites in males and females, as reflected by increased right hemi-brain binding of [3H]-epibatidine, when compared to the brains of untreated control rats. These results suggest that while males and females may regulate their intake of nicotine similarly under limited access conditions, the motivation to obtain nicotine is higher in females.